Differential responses of biomarkers in tissues of a freshwater mussel, Dreissena polymorpha, to the exposure of sediment extracts with different levels of contamination.
In this study, zebra mussels, D. polymorpha, were exposed to extracts of sediments obtained from two sites, a contaminated lake (Ketelmeer, Km) and a relatively clean lake (Drontenmeer, Dm). The main objective of this work was to investigate whether six selected biomarkers could discriminate between the two sediments. The selected biomarkers included phase I enzymes such as DT-diaphorase, NADPH-cytochrome c reductase, NADH-cytochrome c reductase, a phase II enzyme (glutathione S-transferase, GST), an antioxidant enzyme, catalase, and the total glutathione, reduced (GSH) and oxidized (GSSG). After a short (24 h) and a long-term (7 days) exposure, the levels of these biomarkers were measured in gills and the rest of soft mussel tissues (soft mussel tissue minus gills) and compared with control values. A decrease of GST level by 20% (P = 0.004) and a 4-fold decrease of total glutathione concentration relative to the control, were observed in the gills of mussels exposed to the more contaminated Km extract. No significant differences in the GST activities were observed in the gills of control and Dm extract-treated mussels (P = 0.23). Although the levels of catalase and NADH-cytochrome c reductase were, in the short-term exposure, unaffected, both activities were, in the long-term exposure, reduced in the gills of the mussels exposed to the contaminated Km extract, compared with control values, by 43% and 20%, respectively. The activities of DT-diaphorase and NADPH-cytochrome c reductase remained unaffected in all exposure conditions. However, the level of NADPH-cytochrome c reductase was found higher in gills than in the rest of soft mussel tissues. This difference in the ratio of the two reductases between the two tissues could account for the observed differential responses of the biomarkers.